Multiparameter flow cytometry for simultaneous assessment of p53 protein expression and cellular DNA content in oral squamous cell carcinomas: evidence for the development of aneuploid clones from p53-deficient diploid progenitor cells.
Diploid tumour cells regularly continue to progress after the development of aneuploid cell populations in head and neck squamous cell carcinomas. The coexistence of aneuploid clones with their diploid progenitor cells provides a unique opportunity to study the order of appearance of p53 mutation and aneuploidy in the same tumour. Multiparameter flow cytometry was therefore applied to 22 oral squamous cell carcinomas to simultaneously assess cellular DNA content and p53 protein expression on a single-cell basis. Concurrent measurements of cytokeratin expression served to identify tumour cells of epithelial origin. One of 5 diploid and 2 of 17 aneuploid carcinomas were p53-negative. For 15 p53-positive aneuploid tumours, overexpression of p53 protein was identified for the aneuploid clones as well as for coexisting diploid tumour cell populations in 14 cases. On the understanding that coexisting diploid and aneuploid tumour cell populations have a common clonal origin, these results provide evidence that aneuploid tumour clones typically develop from p53-deficient diploid progenitor cells. Loss of wild-type p53 function may therefore contribute to the development of aneuploidy in head and neck cancer.